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CONTAMINATION ON SIDE WALL OF VIA OR 
DUAL DAMASCENE STRUCTURE 

(57) Abstract: . 

PROBLEM TO BE SOLVED: To provide a method for 
avoiding contamination in copper metallization upon 
manufacturing an integrated circuit. 

SOLUTION: Copper contamination on an Inter-metal 
dielectric layer in via or dual damascene etching Is 
prevented by fonning a lid layer on the first copper 
metallization. The first copper metallization is formed 
in the dielectric layer on a semiconductor substrate, 
where a barrier metallic layer is formed under the first 
copper metallization and above the dielectric layer. The 
first copper metallization is flattened and then etched 
to form a recess below the surface of the dielectric 
layer. A conductive lid layer is deposited on the first 
metallization within the recess or on the dielectric 
layer. The conductive lid layer is removed by using one 
of several methods to remove the upper part of the first 
copper metallization within the recess. 
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1 

JS4'{rft^;D®^;^'J'^-f -If— s^3>&}^J5S;bx cctn 
'J ^-^Sli)^±i3«^offi;< rJ' ^ -f 3 >OT 

^Jag&l»* b ; ±l3D3SBl*l©±g3fi*0CD^p< 4^ 7 Hf 

-i^3>±(c, *fc±i3^^{*M±{c, iJ|^Mjl^£lt« 
b ;±i33imM«±fc:xt>-:;t>^K$:lfeab ; ±13 
^mtt:ii<!!)±:S<3D±i3:^b:> - :;ir>mWRTf±%i^^M 
jB*^>:'5^''^>J"5'b ;^©^. ±l3;^t:> 

^-c^i^^bt. ±i3[aa5rt®±i3ftiso®aip<^^'f -1? 

-i^3 >0D±:&®*^^{c±I3»mMSS:S@^-i± ; ±i3l!l 
Sft:Ji±K:x •eb-C±i3«*3©^^iJ'v'f Hf— J/'3>± 
<3D±g3^SSae±^^^ ±13^" ><5'-^^;i'^milSii 
Sb ; iiS'f ><5'-^-i'^i'SlS<*:jl^ab-r±i3««M 20 

-J^bs ±i3»S^eA5±l3:t.;;5=->-5r©rat± 

i3w >^'-^^;i'^at*;Ji®af?f^si5S±b ; ■ebT± 

IBb^rXttT^:!- T-il/^-^i^ >PSP<&^R;1T-^« bT± 
i3«« HISS©® ji {C is tt S ^^g^ $:^fiK-ri>c:i:^^ 
tr±l3:&». 

[I»5l?^2] ±l3>'N'y-^-^Jl)iii^><5';K 'S'>^ 

-J' > -7^ 7^ Xb-^i: &traP©io S ^trW^ig 1 ©:«F 
». 30 

ibr-SXSJi^b^a^^WjK 'J y (CMP) 
ffl bT±33«W®^^ ^' ^ 'f •If-S' 3 > S5»^-r S w J: 
cciTn ±i3''^•';-\'-^Jl)i*sCMPPflil:Jli: 
b T ffiffl $ n s si#is 1 So 

OH/NH, FXttDMSO/CC l,©^b^f^fflS:^tf 
iS3?Il 1 o:??ffio 40 

[Ma?ii6] ±83Mi;^-^lS®S:S??*-rsxgttC 
1 3H±F©7'7X-v'$:ffiffi bT±i3^^•U^'-^«^^S:31 
JRW I- 5^ > i> ^ ^^trMsRiI 1 ©?5So 

[8f*iS7] ±l3»«S«<i^5'><5'^K <5'>^S';Wb^ 

;^7^>^b-&^&^tfgf©i-5$r^tfii*iS 1 o:^?£o 
[if^iiS] ±l3;^b:>-:t>ig3HJ5y^±i3^S(*:S 
©±:^©±I3«I^^M :3i f^-v- s- -57 -r 5 Xg{i C 1 X 

tt F © X V .y s^traiS<)S 1 ©:&ajo 
(W««9] ±g3xlf>-:i->^S*|i!5*-r5XgB: 50 
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0. X^Xvtf ©iiJfaiX«i:yxX7XvS:}fJfig1-i.c i: 

[SIaRJ[B101 ±i3''^';-\'-^JlJiSI^*1-Sxa(i 
±g33l«^^&JtlS-r SXg©Butc^^nsit*iS I 
©;&&o 

^ >i 5^ > <t ?) -f > ^ - ;^ ^J' ;i'g§«f*Jl 

i*;Jl(plCft*0©S1^4'^^'-fe*— i'3>S:ff5fi£b> 
■tv -'iU-V-^JSJgAs±l3S«]©^^^'^-f Hf-i^BV 
©Tie, ^bT±l3glSf*Jl©±{-. Bfi!c$n;±I3* 
l5!]©^;^^J'-7'f-fe"— •>3>^¥a{bb ; ±l3S^)!]©glx< 
^^-Y -b*— i^3 >y^>y bT^ ±l3§ia{*il©a 

BJ: •?T:;^t:lHlgB«:JKJ6gb ; ±g3^S<*:S±©±l3>'^U 
i'-^iaW^^Sb ; ±13[Hia5f^©±i3g?DOaip<^^ 

-f ■t?->'3>±ic. ^fe±i3Sim«:e±t3. mm.mm^ 
Jt«b ; ±i3eia]©a?y iJ'-7i'-b"-->3>©±t^X';7 

&ff$fiEbx ■€■bt±B3vx^'T•«^a$^^T^^^ev^gP:fl'© 

±s3j*m^a*:3i>;;f^>m*b-Cv ±i3iH]a5[^©±i3 

g|0©Sl;< ^ 7 -r -fe*— 3 >©±t:©a«*i±f38^m^S: 
; -ecm. ±i3^xi7S:K55feb : ±l3^a^*;« 
±{c, ^ bt±i3a«!)©^;'{^'^f-«f-5^3>±©±f3 
2S!fiMg±5c. ±l3'r >^5'-^^-'l'S§S**;SSrii«b ; 
±S3'r >^-/^-'l/^«f*»S:jlbT±B3aim^gic* 
•e±l3bf TXtt-T^i t;!/^-^ •> >PaP Sr3^ >J' ?^ > -i^ b. 
CCTv ±l3«m^e4^±§3:i^>^5^>^^©rat:±l3'r > 

I5|K©^igt;:i5 It 5 S^«i^«:^fR-r i> ;i &^tr±f3 
[If^lil2] ±i3''^•'J^r-&)l^■H:^>^-'^^ 

V4'>^X7^Wb^<&^tr^©lo^^trif5lciai I 

©;&?£» 

[m^mi3] ±i3e«]©ai^-J'^i'-fe'-^'3>$r¥ 
SYb-rsxgji<b^e<j^fltj^'; -i/v-vy (cmp) 4 
mm bT±83ft«]©ffl^ 1? ^ -if-i^ 3 > ^mmr^ c 

c:c:-C. ±l3>'^•U•V-^/iS*5CMPRE±g 

[W*iil 4] ±i3[Hia5li'i7 3i.y hx.y^>-ymizx 
»)}^j*$ix5»*iBl l®:5i*. 

[iiS^^lS] ±l3'!7 3i«v h3i.>5^>>/ffiiiCH, C 
OOH/NH. FXttDMSO/CC l,©{b^{'^ffl€:^ 
trlf^iil 4©:5iSo 

[88*11161 ±l3>'^U-^-^JSJS&K5*-rsxga: 
C 1 XJiFOX^X vSrffiffl bT±i3>'^* -\'-^Jl)l^ 
StRfi<]tcai-y5^>-J^1-Sc:4:S:^triS*iil l©:5i£. 
1 7 1 ±l3««MStt^ > ^ )K ^ yi'Mb 

i^X7^i/{b^*^trP©lr?Sr^triS«Jli l©:*r 



i 
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3 

tiS*iS 1 8 ] ±§3^:^ '? ^JKi^-r SXigH:±fBS«] 
^' ■7'f Hf— >«^^JKfK1-5®tffiffl$nfc 

[8f5l<iS2 1] ±t3^N-'J-V-^M®S:IJ§s^-t?>x|iii 
±i3iiim^Jl5&ii«1"'2>xa©H5lc||JE^ns>»a?iB 1 

■r% ;^•'J•^-^SJlA5±I3e^o®ai/<5'v^'•fe--^-3> 

CDTl::s ^ UT±§esimi*:e®±C. Bfi£^n;±l3a 20 

p<^-7'f -If— >3>±t:. ttz±mmm»m±(^^ #a 

CT-x ±g3««J®aip<^5'v'r 3 >±©±I33ISM 

B{i±f3Simf*Ji±©±f3aSEmM® J; t) ; 

±i3iim^Ji t ±i3§im<*B±cD±s3M 'J i'-^S 
Jii:&:ts'5^>'^'V^UTx ±l3iy]SPI*l©±g3^ 1 •S' 
■5'r-b*-i/3>CD±*©a^{C±i3#SMJiSrSg$-y- ; 30 

3 >±©±i32»mMji±t3. ±13-1' 
Jg*lt«b : ±l3'r >^'-;<^-'Ugim<*;)i&ilbt±83 
fc ^ T-±i3 t:TX(±7^ i T";!/^' V •> > n p 31 
•^/^^yb. cc-c-> ±i32»m^S*5±B3^>^^><5^® 
wic±i3'i' ■i')\ymm.»m<Dmi%m^m±{^ ; -e 
b T ±13 If T)W^i^>mat:^mmx- 

b-C±i3««I1^0DS3it:*j'»ji- Sti^gEi^S^^^ S d 
i:$:$tr±i3;^iS. 

[SI*iS2 3] ±^3/^•'J•\'-^JlB<i^>^'>'^, iJ'^ 40 

[iS5tcii2 4] ±i3S^®a?^^'^'('-b*-i'3>S:¥ 
S{b1-i.xS{i<b^e«]a*S6<)^U rys^>^^ (CMP) ^ 
bT ±f3ftiM®^p< V f -fe'-i^ 3 y^mmt ?> c 

i:$:^*5*'> CCTn ±i3>'^• 'J i^-^«ig*5CMP|JE±« 
iibTfigffl^n -5185^112 2o;5iS. 
[»^JS 2 5 1 ±t3IH]Si5tt y h 31 ^ > ^jS k: J: 
t)ffJJER^fn5BSStri2 2©:&&o 50 
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OOH/NH, FXIiDMSO/CC l^Cfb^f'^ffl*^ 

tfiS5t<ri2 4®*S. 

[if*iI2 7l ±i3#«M^tt^>^>'K ^>^;Mb 
'5^X7^Wb^i^S^trSf®lo$r^triS*Ji2 2©:^ 

[if ^ifl 2 8 ] ±f33»S^)lSt>*±i3>'N- U -V-^JSH 
^>^^S^trSt«iS2 2ffl:&^o 

[0 0 0 1] 

:j3{t S ;^ ^ -7 'f -If- 5^ 3 VCmetallization)®:^ It 

i. ^ HI ii -r 2> ife fc: H 1- o 
[0 0 0 2] 

[tJfe5l5®ttil5] SIOp{^ 5 -fHf-^ 3 >{i««[ilS&©S 
^a^*i^Ji(interffletaI dielectric layer )©air§S5iiPtg 

ST-fes. HI tc^-ridtca^jwa^^^v-f 

-If— >3>2 3tt^m«;«l 8I^'{cff$e^^^^S. 'f>i5' 

—^^ )\/mmmm 2 5 (i±i3SH]CDJs^ ^ ^ -r -tf-^- s 

>±{cffJfi£^nSo K7'(via)2 7 3i{±7=3-T;i/^'*vi/ 
>(damascene)MPtf±i3-f -J' ;«/§IS^*Jg 2 5 

$rSdlbTTiPJl©g|i!)®Sl^<5'^^if-i^3 > 2 3 ST- 

ffj^^tifciyi^^ ±f3Tffl«®a^©-gp*5SRii!c b^ -ebx 
±i3t:7 2 7X(ir^i7';i/y^->>iiP®<pi|M{cs«« 
2 9-r?)T-fe5-5. cina:±§3'f >^-/'J'.'i/§ia**;Ji 

■a-^ -ebTSB®ttts^s&ft^-a-sT-fe^o= tJeoTx 

[0 0 0 3] Krishnan^©7|4B!^i*F5,451,551{±ai±{C 
5^^5'>^>^X7^>®M$rffJfiS;b, »:t'>T-jifiJcDMJl& 
WebTIS^.£-rS^rffiS:i8^x^S. H^©*B1tK^5,47 
0,789H:n7WS$n5^<bf^^>eSS^t-o z.t\.h2 

-ocD'^mti^^m.zmx bfcS)■^&it?^1-2).<, b*- b. 

iiPti^t^[H]gBi:®r^©©MA5:;*ct <^c^^fctt). ±13 
igp|iJ^i:±§3IH]gp«J^i:®H©CMP (IP*.. 

Teong©*BiHfl*5,693.563ttlgOfc«)©>^ U •\'-Ji 

^^„ Chan^©5Hai^lt5,744,376{ilH]SB©J&f>^y <5'^ 
^-b--'>3>±©M«^i8^N-ri>. Joshi^©7feB1t^ 
5,731,245H:^>^'"X7">7'^^^S(tungsten plug proc 
ess)©fe»©ilV'>^&ran«-f Venkatraman^©5fea 
^t*5,814,557ttOagBO!5:V^Sg±fc:^ SrBfKf So 
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[0 0 0 4] 

T-Siii RJIgfe:??^ SrJie^-r S C h T- ^ 5 , 

t: giJCD S a<j t±:t 5^ > 4^ 1 43 s -r > - / ^ ;i/gim<*; 
to 0 0 6] 2^^B^®M(wSijcDgag{it:TX{i7^j-7';i/ 

1 7X {±7^ T-'l'^*-? >ai <y 5=- > ij ft €. Y > ^J' — 

±{rgB* JK^-r S c i: {c J: -5 ci a-efe S, 
[0 0 0 7] 

-f •e-i>'3>S:¥mb^ ^fev^T•3l>;;f^>yb•C. ±IS 
Sim<*li©«fflJ;?)T?^t^lH]a5S:}fJJ5S;1-S. 3?Sg)gS: 

[0 0 0 8] 7.\:i> -:t>mm^±Bi 

S:S§^-y-?.o SiJ®:&i£T-i±. g*]©^;><i'7'f -f-i^ 

3ii±ftl0fflSf ^ ^J' ^ -T -f-i^ 3 >mW,^¥Mt?>(Oiz&. 
m^tltL^:^^&UM&miyi^:^ h(reverse tone resi 

^®±IBj»mMji^J^>y5^>m56bT. ±iBD3a5rtor) 

±aBg^ofi^ 7 -f -tf-i/ 3 >(D±iz<D^±%mmm. 
m^m^^^^o ^3©:)5ffiT-ii. ±iaft«]®s^pf<S'v 

— > 3 >±©±i32SSMJi<i^±i3SIS«:Jg±®±S3 

izmmm^t^c *v^r-. ±isjsmM®i:±i3iim{*» 

®±f3««)®iS/ ^' ^ -r -tf-i^ 3 >cD±:^r®i^(^t ±f3«¥ 
[0 0 0 9] >^-y ^;i'Sim{*SS:±i3^m{*B± 
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$±f3'r >^'-;< \:,x±timnmmtz 

t.X:^^y^>i^L. ZZX. ±i3aStSM^*^±iBJ^<;'?- 

^ o 

[0 0 1 0] *:^B^(i^-5'7'f •lf-i^3>$:3ibT. t: 
[0 0 11]#ts E2$#gB1-Si:, ge^e5{ctt±{f 

U3>*»?.«fiK^fn5#^f*s*si OAs^^^cns. ^fv 

-5'-/^;i/SIS<* (IMD) Xli'O^' — U^M inter 
level)§im<*; (ILD) (DMl 8 S±i3*«'>iM±lC 
Itifiiri). H^sb«i:v\ y-b^fil. V-:^5VKU"f 

20 tS®4'^iV±tffM^n. ^bTlMDXH:ILD®B 

[00 12] ifciC. 7^iT;i/'i^vi'>^p2 l^IMD 

(cj:OtrT> ^(trenchX XttStoa^trCembedded 

via)*sffJBS;$n?>, 
[0 0 13] ISI3>j;;#^1-^h. >'^•';^\^-<^BH2 2» 
IMD3lttI LDCPJII 8g)±tC. ^brBflD2H7)». 

bTiS«)5 0~2 0 0 0:^>^7i h □ — A<7)JP$ bT 
[0 0 1 4] S1S2 4$:. H 4 iCmT IC. f^SWX 

{i{b^a<)^«, (EPC) . x(±».m^ 

2 2±K:ffM-t-2.o 

[0 0 15] ±taiMDR<±iLDjg t commcpmm . 
%^ ms\z7f<txdiz. ih^mmmm-!f^')^:>iyy'^ (c 

CMPrp-feXfflfflSf^Bi±;ii:bT^fflT-#-2.o 

{±x ±BBA-;U-j7P7'f ;i/ACD^@As^it{b$n. ^ bT 

-C% ±l3ai7^;i/ASg|J^a«j{cCMPlcj;!)|^*1-5. 

[0 0 16] m&^^m-r^t. ±i mn<Dmm 24^. 

aiBYb#r'^ffi{CJ:>J. gfejKg)CH, COOHZ 

fflrb:!^ftffl(CJ:>). a?>9-fltl{Cg.l8ibr. PgSgA»ff^Bg.i- 
S^CC7)[H]g5»ig?$*S!^2 0 0 0~2 0 0 0 0*>i/>^ 
50 hD— ACD-S^T<i»-fe>SlPlC?^bT*>Jl 0 0~2 0 
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[0 0 17] ^CD;^^^^ -lf-S^3>®®Pg^abT± 
IB I MDjioSl?5»*K±-rs ±IBgSJ©^p< 

IFl 2^car3V^TiaM$n^>T-fe5■5. ^3©®«ttEI 10 

1 3~1 5tC*^V^TlB5fi$n?>T-$.5o. 

[0 0 18] i^PtC, 07~1 OElSr#SiUT. ±BB^W 
^ -b--Jx 3 >±(C«« ^ffMt--5 feto®*^ 
B^0^1®^«SIBj!E1-i.o 0 7lim-r<t^C, IMD 
XttI LDJil 8©^ffi*»c,/^ij-\^-^gjf 2 2*K?* 

5/5=-/^ blanket plasma etch hack)^^M't 
So «?|J^«> c:©i';'^-'^>y'5'tt±fB>'^'Ji'-^H)iS 

fflT-tSo C®^,'iS-e±f3iifiJ%:/'N-U-¥-^MB$:l5^* 20 
•rshv W.^®Xg&3iDTra®Sgaigi5(corner protru 
sion)<£i^'>'e#5. 

[0019] mmmm^ iMD5ii:ti Lpm 

CO^)i2 6(ia®S)Si4'r:t>3i':;5^>^ (R I E) 
S:* bTT«S®iSJi 2 4 e.^*s±SB I M D jB±{CX>'^ 

•i' 5^ > y * jlUT J^fig ^ n S 31 <v 9^ > y PJ^ife =&$5&3fe® 

Jl 2 6 (±±iBaf^®*:to®lia5®ffi^/^rb©igWSi: 

^^^ $)g>. gJi®Jf $a:T«!l©^)i2 4^^<-SCi: 
'5:<^ ±IBtT<£S^0{c+:S-'&:/?^&»O'i;v5*sfe 

L<H:^<Jl 0 0~4 0 0 0:t><5';^ hD-AT-feSo 
[0 0 2 0] ±IBJJlSM^i&cn*J±iB«rt©Pii 2 4 

c:©!^«IT-B:. ^^^{±^^:©xfi^c^!^oTJIfifi$^^5o x 
t^> -;*->ifeS( spin-on material) 2 8 B9(C5^-^ 
<tot. aim/^•U^r-B2 6±{c:*<3l 0 0~4 0 0 Osl" 
ha— A©^$tr^a-rs. c©xt> -3^>ig^ 
Kttigig>RyfSStK±SJ^ (BARC) . Kit±imSi 
$:5£«b-C¥a<b»S:ffj^-ri>Ci:A5T-^. -^UT*© 

X7 X 5^ > >/ ^ii D t ±iB^±©«ms® ^ »a 

T-t5J:o'5:Wi^X hX<i*©ffe®3im%KSr^trc: 
[0 0 2 1 ] »tc. Si Ot:^x-r<t^t. X^^-iry h 50 
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{blanket etch back);Ri;f±iBM)ii:±H3 
Xt:>-;t>i^ll©f<MS:*Si-ri>. ±i37'f-;i'K^ 

S^^Xa 7 >;/ |g® X^ X V IC i t) :n 5^ > </^5t 

±§3«±(CiH.^Xf > -:^>^Kt«mMa$Sg 
^■ti.. ±IBIHlgCAS:Bfi£-rs@at)tt, E16^Cg=^1-J;a 
tCx B^e.*»-efe5. #mSiB!lS2 6*s±tB«±t:+»{i 

i: T V— >(margin)>{)5-^x. S # t= § , 
ac.>5^.>^^y'?®^lC, Xbr> -:t>i^K2 8®Sa5<&0 
, X7 X x'tz <t 5 Xtt:»X X^ XT SffjjgKf S C i: t: <t 

[0 0 2 2] 1217. 8. 1 1. &vi 2m^^m 

bT> ±i3ft?;]®a5/^^'rHf-2^3>±(cMJiS:ff5fiE 
■rS*:«)®*IBBa®IS2©^«^BB^-rS. ±aEailJfC 
a7tc^v-rJ:a{Cs IMD3Z.«iI LDBl 8®^ffiA^e) 
M-'J-\'-^JlJi2 2&l^*-rsfc«){c:, ^®;^••J-\'-^ 
gJi©X-7>'ir5; hX-7X-5'i<y5=-''^y^'SIIS£1-i), 

[0 0 2 3] i5fe?#^{c. ±jjnafeuftc^8ic^x-rj:5{i. 

±S3#a:M)ii&IMDXttI LDSl 8^Si?;f±iB«rt 
^CIH]^)eS?«2 4©±C^«1-So ±iBa»«MH&Ctl 

*s±gB«i*i©iiJS 2 4 ?£«^a1-2.g|51S■&l^v^Tl^*■r5 

[0 0 24] HI lS:#BS1-i.i:. 7 bU'i^x h)i?& 
±IBaffi±tC|6Sb. ■?bT3»x'X'J^S:{^fflU Xttit 
fe^Ui^X h (reverse tone resist)$:ffi^ LT. /'t^ 
-WbUT^ji- hvX'57 3 0$:ffjfi!<,-ri). ±i3GageA^ 

iB'7;^'j7® 5.XTv-< p< > l-(misalignment)A5^5ig& 
T-$)oT*;. 121 OlC^-Ti^^C. :3i >>;5^/n- ^®^ 
tc, ±IB«±lc+^&S«Mi^KAs?^St-5J:^{C, ± 
IBTX^'®«tei^fc-&S:ii bt+^'&T-i^ >tf #A 6 

[0 0 2 5] HI lC^-rj;-5lC, Cl3Z.I±FfflX7X 
vSrffimbTx VX<:7 3 0T-i6S^nTV>'&:i>^SMil 
2 6®gC^AS3i>;/5^>m*SnS, 3^v^->V'4k.Vi. 
^gl^i^X bSrO, X^XvfCj;»?Xtt:^/XX^Xv^ 

jf^-r § w i: J; t) fijgi-e # s o 

[00 2 6] i^lZ^ 01 3~1 5H*#fBLTx ±IBg 

^gg®^3®^^&fBJ^-r5, IH]gPA$ria6®J;3t3J^ 
JEKbfe^lc. ««M»2 6$r. ±)£®J;otc. X0 1 3 
t^^tiatc. IMDXtil LDSl 2tJJ;tf±§B3ll^ 

{3G^]^;£Sle2 4®±{r««^5, 

[0 0 2 71 ±iB^^m^KS:CnAs±i3«F*g®liJi2 
®c:®!S«T-tts ^ntt*®XgC«£oTM]«$nSo 

miAic7r-ti-o\z. 3imMe2 6®gi5;0-cMPiiss-r 

i.o ±iB«±®#mM^H6s±iB7 -f KMiaj^<t ») 
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s. citntmmMm 2 6 <Dm^&vF±ti CMP ^iz^ 

#1" ^^-i h'E— K(time mode) C M P ^T- 5 . 

[0 0 2 8] C lX<±F®7•vX■^S:fflV^T. ±iS^m 

^«8±CDM U -\'-^HJl 2 2 fctttC^n 5^ > ^TRS^S-r 
C®xg{±CMP3iPJ -i5ffgS(over-polish proce 

[0 0 2 9 ] mm^B 2 6 ifi±m(D 3 ll^Og^ bV>^ 



10 



(IM P ) )g3 4jb^±g3ftfflg)iip<»7-f jf 
3 5 S:±I3 1 M 3 4 StjI-p T±iSm 1 ^ ^ 5 Y -fe-- 

3 > s t-jfjfi£-r 5 . mmmm 2 e As±i3P8p 3 5 izm 

Ts ±iaiMD®3 4CD?§^$E5±t-i.o 2 6 20 

[0 0 3 0] Bl HZ Tjkj-JioiZ. /'^')^-m3 6RU 
ai« 3 8 Ji« ^ -y- T ^ 2 7Xip<D ^ v -tf- 3 > S: . 

^7'i'-tf-i>'3>Asff$j5i(;$*x5a^{c(i. SlJi3 8±{c: 

So ^'i'^i^^-'>3>m4:4iz^iymmm^ifi^m-r 

;^^^i■?.fetoo3^iM®j!f*L^^^«&iBMLfc. 
[0 0 3 1] * u^^^«^#M UTiftW 



i: 'fe < n^X' t S c: i: tt^ll#{cS^T- § S T- ^) 5 3 o 
[@9a)fi#'S:|$i^] 

[HI] e!e3lEttfil5©;5S5tc*5ltSPJ§SfeS1lllBSe«J{3^^ 

[0 2] :^mmy5&^m«&mzmtmmmx-$>^o 
[124] ^mm:^m.t:Wi.v&(fjizm-rmmmxhZo 

[0 5] *^B^®:J?a€:ffiB|fi<J«c^riK®aT-S5o 
[07] *IBW®^ 1 is J:trm 2 UV>^4«llBS 
[US] *^B9®»l*5J;U^B2 0»SbV>SgaiSr«lffl§ 
[09] 1 ©»t bV^^S:mlllSS«]t^^f 

[HI 0] *^B^®ig 1 © jf s uv^^«&ma<J^c^^^■r 
mmmx-$>?>, 

[011] *:^Hl®^2®^lf*uv^^«&mBSB«]^::q%•r 

[012] *^BJ®^2®^f^bv^««&mW^::^1- 
Bi®0T-feS. 

[013] *:^^®^3®j?i U^r^S«smfllSfl<J{::^^-r 
IBf®0T-$.€.. 
[01 4] *^fl^®«3®ifi LV^®»£ffllB&fi<]^C^■r 

[015] *«BJ®^ 3 ®if * UVV«a£«fflSfl«J(3j5^-r 
Sf®0-C-feSo 

[01 61 *:%BJ®p{^^'f -l?— 5^3 >7'D-lrX®^SiE 

S:m0<]{CS=v1-ilf ® 0T ^ -5 o 
[01 7] ^^BM(D^i"5'^-\z-iy3>ya-t><.<D^m 
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